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(54) LIQUID CRYSTAL DISPLAY CELL AND SEALING AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display cell free from occurrence of display speckles, 
defective display, etc. 

SOLUTION: A pair of substrates with transparent 
electrodes obtained by laminating a transparent 
electrode film, a transparent electrode protection film 
and an alignment layer in order on at least one of the 
substrates is arranged at a prescribed interval so that 
the respective transparent electrodes may face each 
other. A liquid crystal is sealed in a gap formed between 
the pair of the substrates with the transparent 
electrodes, and a gap at the peripheral parts of the 
transparent electrodes are sealed up with a sealing 
agent to be closed tightly. In the liquid crystal display 
cell obtained like this, the surface resistance of a seal 
part formed as the result of hardening of the sealing 
agent ranges 1010 to 1013 Q/(square). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]In the surface of at least one substrate, a substrate with a transparent electrode of a 
couple with which it comes to laminate a transparent electrode film, a transparent electrode 
protective film, and an orienting film one by one, In a liquid crystal display cell which a 
predetermined interval was opened and it has been arranged so that each transparent electrodes 
may counter, and a liquid crystal was enclosed with a gap opened between substrates with a 
transparent electrode of this couple, and sealed and sealed a gap of a transparent electrode 
edge part by a sealing compound, A liquid crystal display cell, wherein surface resistance of a 

seal part which said sealing compound hardened and was formed is in the range of 10 10 -10 

13 omega/**. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Since this invention has the surface resistance of a seal part in the range 
of 10 10 - 10 13 omega/** (they are 10 4 - 10 7 omega-cm as volume resistance), A seal part has 
insulation, and since an up-and-down electrode substrate does not flow and is not charged in a 
liquid crystal display section in one side, it is related with the liquid crystal display cell in which 
display spots, display failure, etc. do not occur. 
[0002] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Since this invention has the surface resistance of a seal part in the range 
of 10 10 - 10 13 omega/** (they are 10 4 - 10 7 omega-cm as volume resistance), A seal part has 
insulation, and since an up-and-down electrode substrate does not flow and is not charged in a 
liquid crystal display section in one side, it is related with the liquid crystal display cell in which 
display spots, display failure, etc. do not occur. 
[0002] 

[Background of the Invention]Conventionally the orienting film which consists of polymers, such 
as transparent electrode films, such as ITO, and polyimide, on the surface of a glass substrate 
the substrate with a transparent electrode of the couple laminated one by one, It is made to 
counter via a spacer so that each transparent electrode films may counter, a liquid crystal is 
enclosed with the crevice opened in the predetermined interval by this spacer, and the liquid 
crystal display cell which sealed and sealed the gap of the transparent electrode edge part by 
the sealing compound is known. 

[0003]The orienting film might be damaged by the foreign matter and spacer which were mixed in 
the inside of a liquid crystal cell by the manufacturing process, as a result, the flow might 
produce this type of liquid crystal display cell in inter-electrode [ up-and-down ], and the display 
failure resulting from this flow might occur. For this reason, in the above liquid crystal display 
cells, the insulator layer is formed between the transparent electrode film of a substrate with a 
transparent electrode, and the orienting film (references, such as JP, 60-260021 , A, JP.1- 
150116A, and JP,2-221923,A). 

[0004]When such an insulator layer was formed between the transparent electrode and the 
orienting film, a crack, an orientation defect, etc. might arise in the orienting film with the static 
electricity etc. which are generated at the time of rubbing of an orienting film. For this reason, 
the applicant for this patent has proposed that become a conductive particle from a matrix and 

surface resistance forms in the transparent electrode surface the protective film which are 10 9 

- 10 13 omega/** in JP,5-232459,A. 

[0005]As a liquid crystal display using such a liquid crystal display cell, the TFT type liquid 
crystal display and the STN type liquid crystal display are known. As for the TFT type liquid 
crystal display, TFT arrays, such as a TFT (thin film transistor) element and a gate electrode, are 
provided on the transparent substrate. After carrying out flattening of the unevenness by this 
TFT array with a flattening film, he is trying to lose the orientation disorder by improvement in a 
numerical aperture, and unevenness of a TFT array by having composition which attaches 
display electrodes, such as ITO, on it. Also in the liquid crystal display which furthermore has a 
light filter, the insulating protective coating is provided for flattening of a color filter picture 
element, or the improvement in reliability. 

[0006]These various liquid crystal display cells had a problem of the display failure of the screen 
called display spots under the influence of the static electricity generated during the assembly 
operation of a device, or conveyance, although improvement was measured as described above. 
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Moisture advanced into the liquid crystal layer through the seal part of a substrate edge part, 
and there was a problem which display spots generate through a long time. For this reason, in a 
liquid crystal display, as for an applicant for this patent, surface resistance has proposed the 
liquid crystal display in which the conductive film of 10 8 - 10 12 omega/** was formed over the 
whole lateral-surface surface of a seal part (JP,9-185998,A). 

[0007]However, it is not an easy process that the distance between substrates applies to the 
seal part of micron order the paint which made resin distribute a conductive particle, and forms a 
precise conductive film although the problem of display spots was reduced, For this reason, 
there was a problem in economical efficiency except the liquid crystal display of a model with it. 
[ high added value and ] [ expensive ] In order to control the display spots by electrification 
described above depending on the model, are sticking the copper foil tape etc. on terminal areas, 
such as an ITO electrode, but. In this case, although the copper foil tape needed to be exfoliated 
in the post process, there was a case where the adhesive material of a copper foil tape might 
remain in a substrate in this case, and it could not be used by a mounting step (assembly 
process). 
[0008] 

[Objects of the Invention]This invention solves the problem in the above conventional 
technologies, and an object of this invention is to provide the liquid crystal display cell in which 
display spots, display failure, etc. do not occur. 
[0009] 

[Summary of the Invention]In the surface of at least one substrate, the 1st liquid crystal display 
cell concerning this invention A transparent electrode film, The substrate with a transparent 
electrode of a couple with which it comes to laminate a transparent electrode protective film and 
an orienting film one by one, In the liquid crystal display cell which the predetermined interval 
was opened and it has been arranged so that each transparent electrodes may counter, and the 
liquid crystal was enclosed with the gap opened between the substrates with a transparent 
electrode of this couple, and sealed and sealed the gap of the transparent electrode edge part by 
the sealing compound, It is characterized by the surface resistance of the seal part which said 
sealing compound hardened and was formed being in the range of 10 10 - 10 13 omega/**. 
[0010]In the surface of at least one substrate, the 2nd liquid crystal display cell concerning this 
invention A light filter, The substrate with a transparent electrode of a couple with which it 
comes to laminate a transparent insulation protective coating, a transparent electrode film, and 
an orienting film one by one, In the liquid crystal display cell which the predetermined interval 
was opened and it has been arranged so that each transparent electrodes may counter, and the 
liquid crystal was enclosed with the gap opened between the substrates with a transparent 
electrode of this couple, and sealed and sealed the gap of the transparent electrode edge part by 
the sealing compound, It is characterized by the surface resistance of the seal part which said 
sealing compound hardened and was formed being in the range of 10 10 - 10 13 omega/**. 
[001 1]In the surface of at least one substrate, the 3rd liquid crystal display cell concerning this 
invention A TFT array, The substrate with a transparent electrode of a couple with which it 
comes to laminate a transparent flattening film, a transparent electrode film, and an orienting film 
one by one, In the liquid crystal display cell which the predetermined interval was opened and it 
has been arranged so that each transparent electrodes may counter, and the liquid crystal was 
enclosed with the gap opened between the substrates with a transparent electrode of this 
couple, and sealed and sealed the gap of the transparent electrode edge part by the sealing 
compound, It is characterized by the surface resistance of the seal part which said sealing 

compound hardened and was formed being in the range of 10 10 - 10 13 omega/**. 

[001 2]As for said seal part, it is preferred that it is in the range whose mean particle diameter of 

this conductive particle is 0.01-1 micrometer, and the content of the conductive particle in a 

seal part is in 5 to 50% of the weight of the range including a conductive particle. It is preferred 

that the spacer for seals is further included in said seal part. 

[0013] 

[Detailed Description of the Invention]Hereafter, with reference to drawings, it explains 
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liquid crystal display in which the conductive film of 10 ° - 10 omega/** was formed over the 
whole lateral-surface surface of a seal part (JP,9-1 85998,A). 

[0007]However, it is not an easy process that the distance between substrates applies to the 
seal part of micron order the paint which made resin distribute a conductive particle, and forms a 
precise conductive film although the problem of display spots was reduced, For this reason, 
there was a problem in economical efficiency except the liquid crystal display of a model with it. 
[ high added value and ] [ expensive ] In order to control the display spots by electrification 
described above depending on the model, are sticking the copper foil tape etc. on terminal areas, 
such as an ITO electrode, but. In this case, although the copper foil tape needed to be exfoliated 
in the post process, there was a case where the adhesive material of a copper foil tape might 
remain in a substrate in this case, and it could not be used by a mounting step (assembly 
process). 
[0008] 

[Objects of the Invention]This invention solves the problem in the above conventional 
technologies, and an object of this invention is to provide the liquid crystal display cell in which 
display spots, display failure, etc. do not occur. 
[0009] 

[Summary of the Invention]In the surface of at least one substrate, the 1st liquid crystal display 
cell concerning this invention A transparent electrode film, The substrate with a transparent 
electrode of a couple with which it comes to laminate a transparent electrode protective film and 
an orienting film one by one, In the liquid crystal display cell which the predetermined interval 
was opened and it has been arranged so that each transparent electrodes may counter, and the 
liquid crystal was enclosed with the gap opened between the substrates with a transparent 
electrode of this couple, and sealed and sealed the gap of the transparent electrode edge part by 
the sealing compound, It is characterized by the surface resistance of the seal part which said 

sealing compound hardened and was formed being in the range of 10 10 - 10 13 omega/**. 
[0010]In the surface of at least one substrate, the 2nd liquid crystal display cell concerning this 
invention A light filter, The substrate with a transparent electrode of a couple with which it 
comes to laminate a transparent insulation protective coating, a transparent electrode film, and 
an orienting film one by one, In the liquid crystal display cell which the predetermined interval 
was opened and it has been arranged so that each transparent electrodes may counter, and the 
liquid crystal was enclosed with the gap opened between the substrates with a transparent 
electrode of this couple, and sealed and sealed the gap of the transparent electrode edge part by 
the sealing compound, It is characterized by the surface resistance of the seal part which said 

sealing compound hardened and was formed being in the range of 10 10 - 10 13 omega/**. 
[001 1]In the surface of at least one substrate, the 3rd liquid crystal display cell concerning this 
invention A TFT array, The substrate with a transparent electrode of a couple with which it 
comes to laminate a transparent flattening film, a transparent electrode film, and an orienting film 
one by one, In the liquid crystal display cell which the predetermined interval was opened and it 
has been arranged so that each transparent electrodes may counter, and the liquid crystal was 
enclosed with the gap opened between the substrates with a transparent electrode of this 
couple, and sealed and sealed the gap of the transparent electrode edge part by the sealing 
compound, It is characterized by the surface resistance of the seal part which said sealing 

compound hardened and was formed being in the range of 10 10 - 10 13 omega/**. 

[0012]As for said seal part, it is preferred that it is in the range whose mean particle diameter of 

this conductive particle is 0.01-1 micrometer, and the content of the conductive particle in a 

seal part is in 5 to 50% of the weight of the range including a conductive particle. It is preferred 

that the spacer for seals is further included in said seal part. 

[0013] 

[Detailed Description of the Invention]Hereafter, with reference to drawings, it explains 
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concretely about the liquid crystal display cell concerning this invention. 

[Liquid crystal display cell] the liquid crystal display cell concerning this invention, In the surface 
of at least one substrate, the substrate with a transparent electrode of a couple with which it 
comes to laminate a transparent electrode film, a transparent electrode protective film, and an 
orienting film one by one, It is the liquid crystal display cell which the predetermined interval was 
opened and it has been arranged so that each transparent electrodes may counter, and the liquid 
crystal was enclosed with the gap opened between the substrates with a transparent electrode 
of this couple, and sealed and sealed the gap of the transparent electrode edge part by the 
sealing compound. 

The surface resistance of the seal part which said sealing compound hardened and was formed is 
in the range of 10 10 - 10 13 omega/** (as volume resistance, they are 10 4 - 10 7 omega-cm). 

[0014]When the edge part of the liquid crystal display cell concerning such this invention is 
expressed roughly, it is shown in drawing 1 . Drawing 1 is a sectional view which expresses 
roughly the edge part of the liquid crystal display cell concerning this invention, Among drawing 
1, a substrate and the numerals 4 show an electrode, the numerals 5 show a sealing compound, 
and the negative sign 6 shows a liquid crystal, and the numerals 3 counter, arrange the 
substrates 3 and 3 of a couple with which the filmy electrode 4 was formed on the substrate 3, 
they make the seal part 5 placed between the inside peripheries of the substrates 3 and 3, and 
enclose the liquid crystal 6 with an inside. 

r0015] Drawing 2 is a sectional view which expresses except the edge part of the liquid crystal 
display cell concerning this invention typically. The substrate 17 with a transparent electrode of 
a couple with which the surface of the glass substrate 1 1 comes to laminate the transparent 
electrode film 12, the transparent electrode protective film 13, and the orienting film 14 one by 
one this liquid crystal display cell 10, each transparent electrode film 12 and 12 comrades 
counter — as — two or more spacer particles 15 and 15 — the predetermined interval d being 
opened by .., and it being arranged, and, The liquid crystal 16 is enclosed with the crevice 
between the transparent electrode films 12 and 12 which were able to be opened in this 
prescribed interval d, and the gap of a transparent electrode edge part is sealed by a sealing 
compound, and it seals, and is formed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view which expresses roughly the edge part of the liquid crystal display 
cell concerning this invention is shown. 

[Drawing 2] The sectional view which expresses except the edge part of the liquid crystal display 
cell concerning this invention typically is shown. 

[Drawing 3] The sectional view which expresses typically the example of 1 mode of the 2nd liquid 
crystal display cell concerning this invention is shown. 

[Drawing 4] The sectional view which expresses typically the example of 1 mode of the 3rd liquid 
crystal display cell concerning this invention is shown. 
[Description of Notations] 

2 — Liquid crystal display 

3 — Substrate 

4 — Transparent electrode 

5 — Seal part 

6 — Liquid crystal 

7 — Conductive film 

10 — Liquid crystal display cell 

1 1 — Glass substrate 

12 — Transparent electrode film 

13 — Transparent electrode protective film 

14 — Orienting film 

15 — Spacer particle 

1 6 — Liquid crystal 

1 7 — Substrate with a transparent electrode 

20 — Color liquid crystal display 

21 — Electrode plate 
21a — Glass substrate 

21b — Alkali passivation film 

21c — Picture element electrode 

21 d — Transparent insulating protective film 

21 e — Orienting film 

22 — Counter electrode plate 
22a — Glass substrate 

22b — Alkali passivation film 
22c — Light filter 

22d — Transparent insulating protective film 

22e — Transparent electrode 

22f — Orienting film 

2' — Liquid crystal display cell 

3, 4 — Polarizing plate 

23 — Liquid crystal 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view which expresses roughly the edge part of the liquid crystal display 
cell concerning this invention is shown. 

[Drawing 2] The sectional view which expresses except the edge part of the liquid crystal display 
cell concerning this invention typically is shown. 

[Drawing 3] The sectional view which expresses typically the example of 1 mode of the 2nd liquid 
crystal display cell concerning this invention is shown. 

[Drawing 4] The sectional view which expresses typically the example of 1 mode of the 3rd liquid 
crystal display cell concerning this invention is shown. 
[Description of Notations] 

2 — Liquid crystal display 

3 — Substrate 

4 — Transparent electrode 

5 — Seal part 

6 — Liquid crystal 

7 — Conductive film 

10 — Liquid crystal display cell 

1 1 — Glass substrate 

12 — Transparent electrode film 

13 — Transparent electrode protective film 

14 — Orienting film 

15 — Spacer particle 

1 6 — Liquid crystal 

1 7 — Substrate with a transparent electrode 

20 — Color liquid crystal display 

21 — Electrode plate 
21a — Glass substrate 

21b — Alkali passivation film 

21c — Picture element electrode 

21 d — Transparent insulating protective film 

21 e — Orienting film 

22 — Counter electrode plate 
22a — Glass substrate 

22b — Alkali passivation film 
22c — Light filter 

22d — Transparent insulating protective film 

22e — Transparent electrode 

22f — Orienting film 

2' — Liquid crystal display cell 

3 4 — Polarizing plate 

23 — Liquid crystal 
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30 — Liquid crystal display cell 

31 — Transparent insulating substrate 

32 — TFT array 

33 — Transparent flattening film 

34 — Picture element electrode 

35 — Orienting film 

41 — Counter substrate 

42 — Black matrix (screen) 

43 — Light filter 

44 — Transparent flattening film 

45 — Counterelectrode 

46 — Orienting film 

51 — Liquid crystal layer 



[Translation done.] 
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35 — Orienting film 
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44 — Transparent flattening film 
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46 — Orienting film 

51 — Liquid crystal layer 
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ftm, »*Lfc3WI!Wlt+fe:|IMI3lll, ®ffcft«D£#hk 
Ltl-9 0111 $^tC(i5~7 0aa%CD^Hi: 

[005 1] iiE^BE+^BJBJHftKtt. 4 
jWff*U*. 5fi*%£i§;iftk. M^co 

o mtz t k*&<oz\ mm^mma o . i 
w&%yjdpmm wx-b ft . 
[oo52] £<bj: dMtt&aictt. *fc«iaa«3&«ffl 

^£>*tft#. *SI?£MkLT<i. 7Vm-;Hg« x-t- 

^ffi?g*CD7K^Simti; 0. 1~5 0M%C04SHT£ 
■&£fctf9ff*U*. dtf>ffi**0. lfi*%*)1fe£>ft 
k. T-^f-Jl-T^b-i-h^V—Ht^S. ^m^mit 

tSUOHSSHitt, BAl±#^F^ft«W£tft. i 

t^ft t ft . 

[00 5 3] tfz. T4z*f-J\sT-tb1-b*U-Ht&fa 

ft. ^KT/W3^>-K&aaiDLr*t^ 

^fc«koT^j£Lfc«R«, ^ix^-fb£ftcDffiSk 

mnmzx^x. £*)-m&&izm&>immts£tffi 

>^'-y ?-BI£JEWft £ k JC i 0 . k itflWiC 
7Bf££ilftIMI<7)Sifr* ( 1 . 6 — 1. 8) iOK 
LT«S3r ifj&QSJfC Ji.*. &cD*®j±-t ft «I k #T'# 
ft. 

[0054] [EtfiJK] ^^OffiftfUiHr/Ufcttflefc" 



k LTfi. ?K>M $ Kttft. jKUTS KffflHi. HfJb*- 

mft>tth. zaxozmfomizi^ gmzmtx-zt, 
trials <b) ^^y-m.mnmL^^ttix^x^i 

[ 0 0 5 5 ] fEMRaffiA . 

^{~JfcLTffl^ftIEfa)l+^ *^(ffi*t$«&7«0*- 
tiiil-9 011%. 5 — 7 0M*%OiSBI 

t&ft £ fc DV^„ l£r&l)14'^^ 

[0056] pEffilJSfiO^fiJc: . 

*«T'# ft . zntzmm-tznifommmmmmmmb l 

T'^ft. ?§^Ji:LT(i, N-^f;l-2-eo>JKy. N- 

t'^W^fLft. 

[0057] ifiH*^>«fffik -f ytyimmmFf- 
wm&ftmm*. wftmwsmnwmicz -> x i>m%& 
tmfa i~5 omm%cr>fflmx'$> ft '. M^+^Bik ^ 
^- ymmmm- 1 n^msmmgu? i 

5 o«*%^^ft t *yw.m&mttcottWLmm 

T-Tft i k **& 0 . # 4»iiSElftJl»03fiSE3&*fiT.Lfc 

«T Lxm^&ffitM&T-t ft - k ft . 
[0058] ^^j; o 3rSif4£ . ±SE*?fit: i 0 , SriE . 

. Lt3Sfmms> ft ^ ^4^m®M±tc^ l , ov 

Wm$£X'£tll£ i <. Ot^Itfc 
ft, iD^aag««litOffibK ■ BBRS(B*%# 
jB#*Ufk < tMRS{i=5r< . fflfli^ffiStcJ; ->T*>H3r 
ft^\ ii^ l 5 0—3 0 or^HTJbft. . 
[0059] [ y-)VU ] *%"!B<Ojaft*^-fc/W-C»BE 
S^Jt^-^SPJi:. y-ivmmm k ^mffitfi^k 
^roT^ft. tuf2^-/l^I50^affiK*n O'o — 1 0 13 
Q/O. £ h IZU 1 0 1 1 — 1 0 1 2 Q/D, 
mSiftk LTtegtfal 0*~1 0 7 Q • cm. §^Wil 
0 5 ~1 0 6 Q • cm) <DmmiZ$>&Zktf1&£ L-V^ <> 

[0060] ^-/t^c^ffiffim^' i o» o n/n&ffin 
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i Totjtt'izz&mm^mmKm&itz i to 
m^fgix-mmmtfmi-t ft z\ t . y-n^cnmm 

t>i\i t m^mm*k-t& <r k ft . 
^tthi.zmwmtfiY-^yy^titzmim, iwt-f ^ 

tfhtih* V-yt&mSjiMbLTlS.. tzbUi\ St 
-ft^t^LTJS, Sb, P. Zn, Te, F, BMMfih 

Tffli^iift. 

*8» : pgj& t 0.0 l~l*cnu $££{±0. 01—0.1 . 
«tt»i J F^**^'5~5 0a*%, $£>tciilO- 

3 o m*%co9miz$> &ztt>m* u->. iHuttiRare 
*tt«r^rr& ceo «* o fc**i*?*F-*»ft i t t>mmx 

h 0 . mieL^J: d fcr I TOJifla-CflWiij&sSfcfef & 

£k 

#Um|-itl. k ,' tfrpa^fc^fcabtC; I TOSS^f 
IHTOSHKl*, ITOSt^lTiKM)* 5 

w&mi&TonMiz i>i& ifiis-Mwrnfflsm* 1 o 

*vf A^anags^-r * - fc ft . 
(0063] ^-/Hff* os^m^tt^^o-ir^r 
*a* 5 ofi*%^Mi. & k , is-i^nmmW)* i o 
1 °«/n*«k** d k#*> o frae i To'simaiTW 
#a^> i To&mmx'<7)±.Tmm (@&) im!kt&z- 

a^KSfJffl^Sitm, fcki.{i\ Au, Ag, 
Pd, Pt, Rh, Ru, Cu< Fe, Ni, Co, Sn, Ti, 
In. Al. Ta, Sb&k'^&R*^tf ftft&Rmiff 

[0 0 64] tfz^ Au, Ag, Pd, Pt, Rh, Ru, C 
u, Fe, Ni, Co, Sn, Ti, In, Al, Ta, SbSrk' 
<?)&mfrbW£ti64?tc< k 't 2fUaLb<0All*»^*4 
I^l30>f K«S8£WNf£>*Ift. *f£L^2»J^ 
±0&£<03&-&ii:k LTti, Au-Cu, Ag-Pt, Ag-P 



d, Au-Pd, Au-Rh, Pt-Pd, Pt-Rh, Fe-Ni, N 
i-Pd, pe-Co, Cu-Co, Ru-Ag, Au-Cu-Ag, Ag 
-Cu-Pt, Ag-Cu-Pd, Ag-Au-Pd, Au-Rh-Pd, 
Ag-Pt-Pd, Ag-Pt-Rh, Fe-Ni-Pd, Fe-Co-P 
d, Cu-Co-Pd Zcb'tfm? L>i\Z>. 

[0065] mw.&M&Ttfi&mffi%LTX'fo$>m£. y 
iim&mizbiximizMmii* t ^mt* 3 -s 0 mm. 

%, $ £<2 5— 2 0 SA%commizh hc\bt>W£L 
W ifz, Z<n^&J*WML^<r>^mft^W.± 1-2 0 
0 n m , $ C(i 2 — 7 0 n mCDimiZfo hc\b tfiffr £ 

[0066] ?*ffi¥ffl s 2 0 0 nm?:ii h b , 

1 n m*)S<7)^tC(S, *«i*r*** 0, mflfiL 

J: 3 * I TO«^l<5Dfil3l31c7)JlHk'SrS i fc ifitb 
ft. ml£«B§i: LTJi, fck itf x^df^T ^ 'J h 
3r k'<^)x*f =3f ^IM, ^ !) x-t^a V*yT7 U 

fli^O^igj&sfflV^nft. 
[00 67] ififfiteiBtTWSe (B) 

^Tti^ Ife^^^^ifi^tt^iSfSfe^kL 
T(i, Si0 2 , A1 2 0 3 , Zr0 2 , Ti0 2 , Sn0 2 . Mg 

o, znomcr>±w>mtm. Si0 2 ■ A1 2 0 3 , Si0 2 • 

Tio 2 , sio 2 - s\s t o 5 m<rm^mmmhh\At 

-/i^»+o*^r*ii , l?IS#«1±«»S[-?k <^-&8tJb&» 1 

-9.011%, S4>tCli'5~7 0M9tf<0»IBK:*fti 

jy&oynm-i *yt:»*w«ai»-r* i k #-c# ft . 

[0068] fne^-il^P^(i. $ ^t=?S H B B -«r;^«ffi 
(cJK«$*ife«UHIOJi$ «r%—fc:«}<Wft 5^- 

C k ^'T^ ft . ^ftrf-WfiW* 1-2 0// miOligHtc 

■c* ft . $ ^zmmzw&k^h y v mt. wm-ft 
m/mzmitzy v ^m^tmizm^tz t ft . 

[ 0 0 6 9 ] -roi a ^y-jum^— ffifmt 
^ft k«ffiS«IS!ffi«l«:- JECfiHW"* - k , ^ 
k i.0Ti«ft.-fe;H*!ai<0J!i*3&q^%— tc^rft i k icJ: ftfe 
A5^T^3Vh h^ffiTSrfPa'J-r ft Z btfX 

y-zumx^-y-bLxu. wm.<r>yyii%L 
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h« it. #BfflKAfcJ:&fSBfl2 0 0 0--2 0 4 1 6 
[0070] Z<0£ d^v--/UgP<4. MTOt^-Zl' 

fci: itfxsiWf 5"T7 U I — isffim. X 

V^~7-)V$t l &W?>T-? 'J M»Ilt. *''JXAf 

[007 1] s^i^J+tf^Wttlwmj:. BHfcft&o 
#mt«& J Ftf>*£ 5-50 M% . $ teli 10-3 
0fii%c7)®HtfcS £ b L\\ &BSffl.=F<&% 
£«5 — 3 0S»%. $ii«il 0-2 0*a%c0fESI 

(b) * y« tt«»Sf *>aitt^^ ^ y#, 

b (D&Wtmn - 9 0 SM% . $ t> Ui 5 — 70 «i% 

[oo72] zcr>£ d%mimj&mnffl&®.?. tm 

§ «r fc < .. mm*m$ ttitt ^m&smum 
Mk&?m'f&zbtfX'%$>. 

[00 7 3] Z(7)£o%:is-)Vfflizte^ mmLtciotc 

ji-mtfmmztii . mmtLxit. ^-n-mmmmm 

Loh L&X'&tumizfflmi&K . fc b x.ki^)VA 
/ut'i — ;k i/x^-pv^u r?— /t^yy^-/wx— fA- 

[0074] *fBBBtcffi«?K*^-fe^f waste- 
s'- A*rci^-/i^-ftiHc«i, a-r. /r^^aHKJitcis 



flWtfflRi: SrJUi 9^*Hi\ iS^JDJET ( 3 K g/cm 

2 ss> . m o o—2 o ox:cr>i§jzmwxtm.vxm 

ifiX-^h. 
[0075] 

^&ixx&K). is-)vmtm^m<vmmm 
immo *GLx^&<7)Twmfi s mm.-t&c~.t%:<m, 

•f & Z b tf* < . 3 0^i6^3K^T# -r«^eigc« 

[ o o 7 6 ] 4*:, ^-/i^camffis^^^m^iJtK 

[0077] 

[HMM] ]aT*JWBSrmtWfcJ: 9BIWSj&*, 
[0078] 

atV/P (ftWS^bftn^i (**)»: I TO. «@4 0 
n m. HJg4MWS2 0 . 5M%) 5 0 0 g ^figffl L. RS 

3 o «s%<d* ^ y -;Wi-S4v*;w &ntz . 

[0079] d<7)V;P 3 o o g y— ;p 2 7 0 0 g 

U ^ • T.^ 5 -m^P CD^ffi** r-^ 'J y K 7a bVU h 'J 

fzYMZx.^-v>yv 3-;H 9 6 g£SsinL*:<D*>. 
6 O'CT 1 «H8BfiS&Lfc. ^to-^ U -x^^U- 
^ - i D ^JETTBM^ ^ y - )V L . xfi//ij3 

[0080] IWttlRfi^cOiMRiRcoPfiR _ 
»V/W mmt&LTM («)I:ATO. T^ifl5 0 

n m . ffl&fi-mm 1 0 m&%) 1 0 0 0 g zmm Lfia 
mtmwmmmimn^^fmb mmtz vxmm 

[oosi] mn&mtt®?>ft%cmc?)mm _ 

y ^ J-1\> ■ ( y 6 0 
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mi^^i^^^A^jnu ^xmsimny? 

[00 8 2] 5B#l3Jfln»L*:^ 3Is££ita6. Jnf&LSr 

mm&'tmTt Lxs.mtry^ymn.^^m 

( 20nm, H^#i£g 2 0 \ 

C 0 0 8 3 3 H ^©^tfM^SSSJt) 

4 * y mmumttt Lxyv* ■ tju s Y)v 

<Si0 2 /Al 2 0 3 MJt=2 8 5.7. 12nm,I 
15#iiJ£20fi*%)5 00g£fl:fflU W&YhmiW. 

[0 0 84] ;c7)yVW3 00gtx^y— ;U2 70 0g 
Lfcf£> <T e>m&mz r-7 V is KT-d bVU h 'J 
y h^-^^7>-8.4gS-^!jDL. l^mmwLx, y 
V* ■ TiV S tgfOiffi^r-/ 'J K7o bVt- h »J 

JtV/Hcxf-l^^^Un— ;H 9 6 gSrgSdnLJt^'fe. 
6 OVX 1 B^&I&L*:. ^^go-^ U -xA^- 

£#imtt-siS0#?st£3 ommx^mmvmM *y 

[0085] mmwsm^mmmmcr>mM\ 
mBmm&fmwmmmw. . 

7hU7? XB&f&ftt LXx.j-;i>yV >r- h 2 8 ( 
^t^XlSttS : Si0 2 i§j£: 2 8.8m»%) 14.6 
g£r. *W<5 giSi^xf ;i/7;L-3-;l/6 2. 3 gt^ 
«£**»Ci6ai!U ^meig)£6 1%C05BI?0. Ig5r 

Ltc. 

[0086] z^ft&mizmj *yim®m(t'j^ 

* y) 5 g SrSfsJn t , 16 BtHM'S-Cltif ut», * 
^35^^fli^rS'JLT-f ^>'l^*t/L'X^S/U ^r- h 
cr>Mftto?mMWft&Wlt Ltz. zcryftffi&lz- ^y 
yyf)?i~)V\ 8g£in;iT2 4l$l§]M#U OV^ 
T. ^^l/>^'J3-;V7 0gJP^f*. jffilS^ 
*TV\ U^#«tJg6 . 0fi*%«0M^^PM Lfc. 
[0087] [IBlSHK^fflM^OpS] 



-)ioogfc. mmzmj * ymmim^co^wim 
tx-wLH; LxmfnmBf&mmmzmm ufc. 

[0 088 3 

XN-5A-C) 1 0 0 gK#«ffift&^®0#*0?£5 OgJ 
mSntT^-t^r-SiTWL^. owe. .rtucW 
6 . 0 m mCDX^— *m y >J 2 . 4 g j3fc&D 

[0089] y-^mocomm 
mw.ft&m?<z>cotti&m$:M)< *t: wmy-^m<s> t m 
mizLxy-imvitwmLtz. 
y-)vm<3>comm 

«tc LT^-;t^J®^llil»L.^. 
[0090] .^-;^J©<7)PtS 

MlzVXy-}m®£MW:Lte. 

y-)vi$\<s>cDfflm: 

(Dcoftwcm 25gt-j *y®.m&$m?<7)ftm&2 5 s 
t zm^tiWHiy-^mcDt mmiz lx y-jiwmz 
muLtz. 

[0091 ] y-/lft\®cr>fflm 

y-^mm^m ( ( m ) m •. x h 5 9 v *y h 

XN-5A-C ) 10 0 gl l zmW1£Mn : ?-<2><Dft®M2 5 si 

muLx*z~iz%htxim%Lfz. ^x\ ztuz¥&) 
fk^m 6 . o ju m<7)x^-*my v mt^i 2 . a s mn 

&}-lz%Z£X'MWLXy-J)sm<E>ZmMLt:. 

[0092] y-ivm^mm (m^mm^kt?) 
y->vmmm\ (=#im im m ■. ± v?? h*yb* 

XN-5A-C ) 1 0 0 g(C^P%S^16 . 0 jjl mCDX^—y-tf 

^y#&?£2.4ggs!rau ^s—^h^xmnLx 
y-tvm<3>zmkCtz. 
y-^m®comm (mmmim.^izi?) 
y-fm&^m ( m) m-. xvy^b^yv 

XN-5A-C ) 1 0 0 g lz A * y®M®mk=F eyftWM 2 0 
g£^inLTi%-fc&&£t1t#L*:« ov^T% iil^ 
¥%filf^ 6 . 0 ^ miOX^-^^ U XW?-* 2.4 s 

mmv. m-izzzzximLxy- )vm®zmmL 

[0093] 

mmm 1 ] ^a^-fe/u ( a > 

ift? m) m ■. 3 0^/nmTa) ±i:7u^vmc 
xmmmmm^Mm^m^mpffiL . #^>^^igi^9o 
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6.00 0 mJ/ G iD2 ( 3 6 5nmffl-fe y-WZXMfe)-^ 
frT»MI*IH»U OV^T'3 0 O'CX'3 0tomm&& 

< ss-ft^ (1*) »: v>^<~) &yu*vepm 

XWM L . 10 0tt'5 #fi£8t Lfc& . 2 4. 0 "CT' 3 
O^Jn^aLTJS^ 6 0 nmc7)*r>J 5 KMSrffM 

S T N & B B B £$}A L , ov ^if AP £3* ±*f miL LT 
[fWiffi«*ft] 



[0095] #^ft^?g&^K-fe;W ( A ) Co^t, ^ 
Sffiiiu ( 1 ) \ f&m ( 2 ) , jUHHiMfe s *• 

>—;^oa®ffit»i:<7>S!]^. 

iEW7XSSi(;^-;l/M®2: 1 OcmX 1 OcntfttZ 
X 7 ij - >e\iffl L, 16 0 °CT- 3 BSIiJM&^'ffc: LTSlffi 

[0096] pmSyBMIteJ: &^3H ( 1 ) <7>MfK_ 
J&FffS^-fe/W ( A ) C0^Sl5c7)^7X^B± 1 c mot 
C\%frh. ^«^B (MI LTYtfcSh-tfQX^-yM 



2**» 

2^-1 0#*» 
1 OWlt 



o 

A 

X 



m^m < 2 ) cr>wm. 
tmxmizxio&nmikz 



i^tu (a) hrku m 



[0097] ^mmm&cDmm. 

HZlTmzXftl&Ltil OtSc^ka^-b/W (A) 
ffigffiSOSftt (ffl*fgJK9 5%. iS^SO'C) C5 0 

[oo9s] gHHi0>*a&>9m. 

S$r^2^L7t. 
[0099] 

[Stttffl 2 ] $ B B B ^:-fe;k ( B ) ODf&fc . 

fflvVfcfiWWijlitW 1 i: IX*W9WS6 1 
Sl^-fe/U ( B ) SrfpjS L*: . »^fi/2ffiA»qHE^ 

( b ) tco^-c . mrnmsn.. m^m. ( 1 > . a^ss 
(2) . sHHUBtt; ^att^fffffiL. ^u^2ts 

[0 100] 

[HSSM3 ] fS^a^-fe^ ( C ) c7)im. 
^ISCT 1 lc Jo v ">T % J*'— ;t*I<Dcoft*> 0 lz is— >vm® & 

'm\yfc&sw&mm 1 1 mmz tx^zminm 1 

.^-fe;u (C) ^f^iSLfc. ^#^^-^.^?S H B B ^•fe/^ 



(o tout, fuBsasu ( i ) . 

(2) , jmtsm. mimzmmt. ^^2^ 

[0101] 

[HMM4 ] ^ B s B ^-fe;i^ ( D ) coim. 

mmm 1 nza . ^-/^jcDcoft^ 0 1= ^— /wwa 

(D) SrfftfiLfc. »^>ix^ B B B ^-fe;u 

(d> ko^t. *Mfifit;^^ ( 1 ) . mmm 

(2) . ftSBflMtt. SiltteffML. «S»S«2KS- 

L/C. 

[0 10 2] 

[ ££0* 5 ] $Hii^-fc/U ( E ) 

ffl^fcia*n4iQt« 1 1 mmiz Lx*wm& 1 ^ b b b 

m^r^iV (E) '^-fftSL/t. #^tL7t?g B B B ^-fe;l^ 

(e> tcoivc. aaffifit. ( 1 ) , m^m. 

[0 10 3] 

[^SftW6 ] ?K B B B ^-b^ ( F ) o^m. 

mmm 1 tc*j 1 ->t . i>— /i^uaxo^.o c iv-)^© 
^-fe/p (f) &imLiz. %L>ixfzm.&m^)v 

( F ) KOWC . ^ffiffitn:- ( 1 ) . 

(2) . fi^ftffitt. itt^MU JSS^*2C* 

[0 104] 

[ifcRMi ) mgy&K^v (g> 
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mmm 1 tfcv . ^-/ww®*>ftb 9 iz ^->wn© * 
m^tcwutmmm 1 t r*k LT?&fo§^-ir;w ( g ) 

£ffo£Lfc. #4>*utiKftSi^-b^ (G) tout. ^ 
WffiJJL ( 1 ) . ( 2 ) , JHMlfftt*. 91 

[0 10 5] 

[ tmm 2 ] ®.ikm^-t)v < h > «>f&£ . 

g2 



ffl^Jtl^M^QfcW 1 1 Lrjaa«^-fe^ ( H ) 
fcfmLfc. nbttfim$f$5F-*)l> (H) tov^t, St 
BBStS. mmm. ( 1 > , iS^ES ( 2 ) , JBOHSHHt.' « 
SlftSrSHBU 6***2 ia^Lfc. 
[0 106] 

[*2] - 
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[02 ] *«W(c«4?BUI«^;^ffl«9U2W*«« 

[03 1 *miizmzm2<vmiy$im±wiimmi: 
msmizm-trnwrnzK-t. 
[04 ] *wMzffi&$53<7)m&m;*>\s<7)iimmz: 
mm)izmtwmmitm~t. 
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2 1 e-KfrU 
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2 2b-WJ^*7^-y 3 >-JK 
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2 2 &--m*jmm.u.wm 
22 e--mmw& 

22 f -IMI 
2'--?fcf B ^-fe/W 
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3 4—Hffclg® 

3 5-Ki*jJBt 
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4 3 - -^7— /k? — 
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